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ABSTRACT
Malignant hyperthermia (MH) is a low-frequency, high-impact event that many
student registered nurse anesthetists (SRNA) may be unprepared to manage due to
limited exposure in clinical practice (Hackl et al., 1990). Lack of preparation for dealing
with such low frequency, high impact events can lead to unfortunate adverse events
resulting in death (Hackl et al., 1990). Thus, students should be are prepared to handle
these situations if an event should occur.
An objective structured clinical examination (OSCE) is a structured method used
to assess certain skills and underpinning knowledge required for practice (Harden &
Gleeson, 1979). Students are allowed to demonstrate their competence in a given topic
under a variety of simulated conditions. The purpose is to evaluate students objectively
and independently of the examiner which eliminates bias (Smrekar et al., 2017).
The purpose of this doctoral project is to provide an evidenced-based objective
structured clinical examination to The University of Sothern Mississippi (USM) Nurse
Anesthesia Program (NAP) using the Malignant Hyperthermia Association of the United
States’ (MHAUS) MH protocol. Thus, an OSCE template was created based on the best
recommendations supported by MHAUS. The template includes outcomes, objectives, a
case scenario, grading rubric, and debriefing form. Further, a demonstration video based
on the written protocol was conducted in USM’s simulation lab. The items along with a
questionnaire were disseminated through Qualtrics© to a designated panel of experts.
Data collected yielded that implementation of the MH OSCE will be beneficial to USM’s
NAP program for the usage of faculty and students for the examination tool.
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CHAPTER I - INTRODUCTION
Background
The objective structured clinical examination (OSCE) was first described in 1975
by authors Harden, Stevenson, Downie, and Wilson. In this article, published in the
British Medical Journal, the aim was to assess clinical competency in medical students.
Harden et al., defined the OSCE as a valid and reliable alternative method used in
assessing clinical performance in a simulated environment (Harden et al., 1975).
Before OSCE development, students’ simulated assessment could be affected by
the simulated patient’s performance, examiner bias, and the actual student’s performance
(Khan et al., 2013). Thus, the goal of the first OSCE was to reduce bias and introduce
standardization into the assessment of medical students’ clinical evaluations (Harden et
al., 1975). Additionally, the OSCE allowed instructors to assess student’s clinical skills,
attitudes, problem-solving abilities, and application of knowledge in one examination
without bias (Khan et al., 2013).
Although, an OSCE was first utilized to assess clinical competence in medical
students it has now been applied to other specialties including advanced practice
registered nurses (APRN). Further, according to the American Board of Anesthesiology,
in order to obtain certification, anesthesia residents must pass a simulated OSCE in order
to satisfy the applied examination requirement (American Board of Anesthesiology
[ABA], 2016). Moreover, OSCE use has gained popularity in healthcare specialties and
can be beneficial when applied to the clinical training of nurse anesthesia students.
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Statement of the Problem
Malignant hyperthermia (MH) is a low-frequency, high-impact event that many
student registered nurse anesthetists (SRNA) may be unprepared to manage due to
limited exposure in clinical practice (Mauritz et al., 1990). Lack of preparation for
dealing with such low frequency, high impact events can lead to unfortunate adverse
events resulting in death (Mauritz et al., 1990). Additionally, the lack of student
preparation can lead to student poor patient outcomes and adverse effects (Ward &
Barratt, 2005). Thus, to aid in preventing adverse student and patient outcomes, an OSCE
was developed based on peer-reviewed, evidenced-based literature published by the
Malignant Hyperthermia Association of the United States (MHAUS). The approved
OSCE was presented to the administration of The University of Southern Mississippi
(USM) Nurse Anesthesia Program (NAP), for consideration of usage. The American
Association of Nurse Anesthetist (AANA) strongly recommends all anesthesia
professionals delivering MH triggering agents such as potent volatile inhalation
anesthetics or administering depolarizing muscle relaxants have the requisite drugs and
supplies available as defined by MHAUS, indicating MHAUS as being the standard
resource guide for evidenced based clinical guidelines for Malignant Hyperthermia
treatment (American Association of Nurse Anesthetists [AANA], 2017).
Significance of the Problem
Nurse anesthesia programs are designed to teach registered nurses how to safely
and effectively deliver anesthesia to patients. Learning is facilitated through didactic
lectures, clinical training, and simulations. Thus, students are held to a standard and are
expected to know how to manage emergent situations such as MH even though this
2

condition occurs rarely. Failure to prepare students clinically can result in a lack of
competence which can lead to poor patient outcomes, adverse reactions, or even death
(Ward & Barratt, 2005).
There is a need for a structured method to assess clinical competency in nurse
anesthesia students especially for rare, emergent situations such as MH. An objective
structured clinical examination (OSCE) is an evaluative tool designed to assess the
competence of a given topic (Harden, 1988). An OSCE formally assesses skills and
knowledge with limited bias and standardizes grading (Aronowitz et al., 2017). An OSCE
can be used in the USM’s NAP program to help students deal with this emergent
situation in a more realistic manner to foster better decision making when in actual
clinical scenarios. The purpose of this project is to provide an evidenced-based objective
structured clinical examination to The University of Southern Mississippi Nurse
Anesthesia Program using the Malignant Hyperthermia Association of the United States
(MHAUS) MH protocol.
Available Knowledge
Due to the increasing implementation of OSCEs in APRN education, a thorough
review of available knowledge was conducted to review best practice guidelines, creating
an OSCE for a given subject, and OSCE implementation. A literature matrix, shown in
Appendix A, was created to synthesize the relevant evidence. The main themes of the
literature reviewed were (a) reliability and validity of OSCEs, (b) usage to assess clinical
competence, and (c) standardization of evaluations.
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OSCE Defined
Since the development of the initial OSCE, many definitions have been proposed.
Harden (1988) defined it as, “An approach to the assessment of clinical competence in
which the components are assessed in a planned or structured way with attention being
paid to the objectivity of the examination” (p. 12). Newble (2004) defined it as an
organizational framework that uses many different types of test methods to assess student
competency and skills. Based on various descriptions of OSCE in the literature Khan et
al. (2013) proposed a consolidated definition.
An assessment tool based on the principles of objectivity and standardization, in
which candidates move through a series of time-limited stations in a circuit for the
purposes of assessment of professional performance in a simulated environment.
At each trained station candidates are assessed and marked against standardized
scoring rubrics by trained assessors. (p. 1439)
With these foundational definitions in mind, authors agree that an OSCE is a
standardized tool used to assess clinical competence and skills in such a way that limits
bias. Defining an OSCE is important to this project as it establishes the framework and
background that will be utilized to measure the necessary skills and competence needed
to properly identify and treat MH.
The Purpose of an OSCE
An OSCE is a structured method used to assess certain skills and underpinning
knowledge required for practice (Harden & Gleeson, 1979). Students are allowed to
demonstrate their competence of a given topic under a variety of simulated conditions.
The purpose is to evaluate students objectively and independently of the examiner which
4

eliminates bias (Smrekar et al., 2017). The examination formally assesses clinical
competence with a focus on the application of knowledge. Thus, a recent study supports
that OSCE usage can enable nursing students to increase the complexity of their
understanding and autonomy (Aronowitz et al., 2017). Additionally, OSCE usage has
shown a positive impact on education. A study by Bouriscot (2010) supported that OSCE
usage drives learning by creating a realistic recreation of scenarios. For this project, an
OSCE was used to assess skills and competence related to identifying and treating MH.
This will allow instructors to evaluate areas that are critical to treatment without bias and
students will be able to apply the knowledge that was gained through lectures and other
resources in a realistic setting similar to a clinical situation.
Clinical Skill and Competence
OSCEs assess clinical competency as well as clinical skills. The goals and
objectives that provide structure to the OSCE are matched to specific tasks that require
the application of skills. The simulated tasks allow the participant to progress from the
Knows level of competence to the Shows level according to Miller’s Pyramid (Miller,
1990). Thus, an OSCE can assess the second-highest level of competence. Without a
proper assessment of knowledge and skills, students are at risk for being incompetent on
how to manage emergencies such as MH which can lead to adverse outcomes for the
patient and poor patient outcomes.
Formative Evaluation
An OSCE can be used to evaluate students’ formatively. The goal of formative
evaluations is to monitor student learning and provide ongoing feedback to improve
teaching methods as well as enhance student learning (Lippincott Nursing Education,
5

2017). An OSCE is an assessment tool that measures student progress along the way and
allows students to immediately target areas of weakness. Further, instructors such as
clinical preceptors and professors are able to gather real data about students as they work
which allows them to adjust their instruction as needed to better serve students. A
systematic review by Norman (2012) on nursing simulation education supported that
simulation is useful in creating a learning environment that contributes to knowledge,
skills, safety, and confidence. USM’s NAP evaluates students’ clinical performance
every two to three weeks during the first clinical year and every week for the second
year. This OSCE can be used as an evaluation for MH during students’ second year, and
feedback on students’ performance can point out areas of strengths and weaknesses in
relation to the subject. Formative OSCEs also help to prepare students for placements,
encourage them to engage with their learning, and help them to achieve their learning
outcomes (Little, 2014).
Reliability and Validity
Literature supports that OSCEs both are reliable and valid in measuring clinical
competence. A study by Ward and Barratt (2005) showed high face validity. Both the
students and examiners believe that OSCEs measure skills relevant to clinical practice
(Ward & Barratt, 2005). Additionally, studies have shown OSCEs are more reliable and
valid than traditional forms of clinical assessments (Brosnan et al., 2006; Harden &
Gleeson, 1979). Using an OSCE is one method to increase the validity of assessing
clinical competence by minimizing examiner variation in the assessment of skills.
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OSCE Structure
An OSCE includes student instructions, a scoring rubric, and a debriefing form.
Candidate instructions provide information to candidates before entering the OSCE
station and should include the setting, patient’s background and synopsis, the clinical
task, the allotted time, and case objectives (Pugh & Smee, 2015). Students must be
adequately prepped before conducting an OSCE. This involves explaining the design and
purpose of the OSCE, grading rubric, rules, identifying the students’ roles, orienting
students to the setting, equipment, workstations, and material (Smrekar et al., 2017).
Students are expected to behave as if they were in a clinical environment and may be
asked to perform certain skills, apply theory-based knowledge related to disease
processes, and make clinical decisions (Smrekar et al., 2017).
The scoring rubric is the instrument that scores the candidate’s performance.
Evaluation is based on a predefined grading instrument. This instrument can consist of a
checklist and/ or rating scale. Checklists must be carefully constructed and tailored to the
required clinical task. They are useful in the assessment of clinical skills and are
objective and standardized (Pugh & Smee, 2015). The number of checklist items depends
on the case and allotted time and should reflect the task described in the instructions. The
role of educators is to monitor performance, provide feedback, and correct mistakes
which can be done in a post-OSCE debriefing (Smrekar et al., 2017). The debriefing
gives the instructor and candidates an opportunity to discuss the strengths and
weaknesses of the OSCE. Additionally, students can recognize and learn from their
mistakes, which leads to the development of active learning, critical thinking, and
problem-solving necessary for safe patient care (Smrekar et al., 2017).
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Malignant Hyperthermia Overview
Malignant hyperthermia (MH) is a pharmacogenetic disorder of skeletal muscle
that presents as a hypermetabolic response to potent volatile anesthetic gases such as
halothane, sevoflurane, desflurane, isoflurane, and the depolarizing muscle relaxant
succinylcholine, and rarely, in humans, to stressors such as vigorous exercise and heat
(Rosenberg et al., 2015). The incidence of MH reactions ranges from 1:10,000 to 1:
250,000 anesthetics (Rosenberg et al., 2015). However, the prevalence of the genetic
abnormalities may be as great as one in 400 individuals (Rosenberg et al., 2015). The
classic signs of MH include hyperthermia, tachycardia, tachypnea, increased carbon
dioxide production, increased oxygen consumption, acidosis, hyperkalemia, muscle
rigidity, and rhabdomyolysis, all related to a hypermetabolic response (Rosenberg et al.,
2015).
Malignant hyperthermia is very serious and can be fatal disorder. The provider
must be vigilant in recognizing signs, symptoms, and risk factors promptly (Rosenberg et
al., 2015). Early recognition can determine the outcome of the patient with malignant
hyperthermia (Rosenberg et al., 2015). The onset of an MH crisis can be very rapid,
making early detection and treatment imperative for the survival of the patient
(Rosenberg et al., 2015). The provider should be competent, confident, prepared, and
efficient when treating the malignant hyperthermia crisis. Due to the severity of the
disorder, the provider should have a solid foundation and be prepared to treat MH
promptly. The provider should be aware of treatment guidelines and how to delegate
related tasks. Prompt recognition and treatment of MH can prevent adverse outcomes and
in turn, save the patient’s life.
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Epidemiology
Even though an MH crisis may develop at first exposure to anesthesia with those
agents known to trigger an MH episode, on average, patients require three anesthetics
before triggering. Reactions develop more frequently in males than in females (2:1)
(Riazi et al., 2014). All ethnic groups are affected, in all parts of the world. The highest
incidence is in young people, with a mean age of all patients experiencing reactions of
18.3 years. A study found that children under 15 years of age comprised 52.1% of all
reactions (Strazis & Fox, 1993). Hackl et al. (1990) found an incidence of 1:37,500 in
patients who had been diagnostically tested, which was similar to the incidence estimated
by Robinson et al. (2006) (1:30,000) although wide variability has been reported. A
recent report suggested that the MH susceptible (MHS) trait may be present in 1:2000–
3000 of the French population. A study of 12 million hospital discharges in the state of
New York demonstrated the prevalence of MH to be one in 100,000 surgical procedures
although the type of anesthetic was not indicated. These findings likely represent an
underestimate of MH in association with general anesthesia (Brady et al., 2009).
Although MH is a rare disorder, it has high mortality and should be promptly treated.
MHAUS
Malignant Hyperthermia Association of the United States © (n.d.) is a 501 (c)(3)
nonprofit organization responsible for developing an evidenced-based intervention
protocol for malignant hyperthermia (Malignant Hyperthermia Association of the United
States [MHAUS], n.d.). The protocol is supported by the American Association of Nurse
Anesthetists (AANA) as this organization recognizes this protocol to be the standard of
care in treating an MH crisis (AANA, 2017). The mission of MHAUS is to promote
9

optimum care and scientific understanding of MH and related disorders. MHAUS has
four primary goals (MHAUS, n.d.).
1. Educate the entire spectrum of healthcare professionals so that MH is rapidly
recognized and properly treated by persons in all of the medical disciplines.
2. Advise and prepare all medical facilities in the United States for prompt
diagnosis and immediate treatment of an MH episode.
3. Help MH-susceptible patients and their families learn to live with MH
susceptibility and share with them the experience and knowledge which has
accumulated about MH.
4. Encourage and support research in MH, especially a highly accurate
noninvasive diagnostic test.
MHAUS has a protocol detailing steps and emergency treatment for an acute MH event
(MHAUS, n.d.).
Steps
1. Notify the surgeon to halt the procedure. Discontinue volatile agents and
succinylcholine.
2. Get the dantrolene/MH cart. Call for help within the institution; also, call
the MHAUS Hotline for additional advice.
3. Hyperventilate with 100% oxygen at flows of 10L/min to flush volatile
anesthetics and lower end tidal carbon dioxide. If available, insert
activated charcoal filters into the inspiratory and expiratory limbs of the
breathing circuit.
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4. Give dantrolene 2.5 mg/kg rapidly through large-bore IV. Repeat as
frequently as needed until the patient responds with a decrease in end tidal
carbon dioxide, decreased muscle rigidity, and/or lowered heart rate.
Ryanodex 250 mg vial should be reconstituted with 5 ml of sterile water
for injection and shaken to ensure orange-colored uniform, opaque
suspension.
5. Obtain blood gas (venous or arterial) to determine the degree of metabolic
acidosis. Consider administration of sodium bicarbonate, 1-2 mEq/kg
dose, for base excess greater than -8 (maximum dose 50 mEq).
6. Cool the patient if the core temperature is >39°C or less if rapidly rising.
Stop cooling when the temperature has decreased to <38°C.
7. If hyperkalemia (K > 5.9 or less with ECG changes) is present, treat with:
(a) Calcium chloride 10 mg/kg (maximum dose 2,000 mg) or calcium
gluconate 30 mg/kg (maximum dose 3,000 mg) for life-threatening
hyperkalemia (b) Sodium bicarbonate (c) 1-2 mEq/kg IV (maximum dose
50 mEq) (d) Glucose/insulin.
8. Check glucose levels hourly.
9. For refractory hyperkalemia, consider albuterol (other beta-agonist),
kayexelate, dialysis, or ECMO if the patient is in cardiac arrest.
10. Treat dysrhythmias with standard medication but avoid calcium channel
blockers. Treat acidosis and hyperkalemia if present.
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11. Diurese to >1ml/kg/hr urine output. If CK or K+ rise, assume
myoglobinuria and give bicarbonate infusion of 1 mEq/kg/hr, to alkalinize
the urine.
12. Institute appropriate monitoring including core temperature, urine output
with a bladder catheter, and consider arterial and/or central venous
monitoring if warranted by the clinical severity of the patient.
13. Follow HR, core temperature, ETCO2, minute ventilation, blood gases,
K+, CK, urine myoglobin, and coagulation studies as warranted by the
clinical severity of the patient.
14. When stable, transfer to the post-anesthesia care unit or intensive care unit
for at least 24 hours.
Rationale
Miller’s pyramid of competence is a framework that details the stages of skills
students should achieve. The pyramid has four stages: knows, knows how, shows how,
and does (Miller, 1990). At the base of the pyramid, also known as the Knows stage, it
implies that the student has the knowledge base to carry out specific patient-related
functions (Miller, 1990). This knowledge can be measured using examinations and serves
as an excellent theoretical framework for this project. To fulfill the broader objective
students must know how to use the acquired knowledge which encompasses the next
stage of the pyramid. In this stage of competence, the students utilize various resources
such as objective and subjective to translate findings (Miller,1990). The next stage is
Shows How which cannot be tested by academic examinations. Thus, the use of OSCEs
can be used to test clinical skills, performance knowledge, and competence all of which
12

comprise the Shows How stage. Moreover, students can demonstrate what they have
learned didactically and apply it in a simulated environment. The final stage is Does
which is demonstrated by performing in the actual clinical setting.
In summary, the OSCE assesses skills in three of four stages that include
competence level and application of knowledge. Further, it tests psychomotor, cognitive,
and affective skills without bias which cannot be accomplished by academic testing or
standard simulation. Miller’s pyramid explains why an OSCE can be used objectively to
test clinical competence (Little, 2014). Testing using an OSCE encompasses the Shows
how stage, the second-highest level of competence, which cannot be assessed using
traditional testing measures (Little, 2014). Thus, this evaluative method offers numerous
advantages to nurse anesthesia students and serves as the best theoretical framework for
the proposed project.
DNP Essentials
The involvement of the Doctor of Nursing Practice (DNP) Essentials is
fundamental in developing this project. This study was developed using the following
essentials as a foundation.
Essential One: Scientific Underpinning for Practice
This project aims to provide an evidenced based OSCE to USM’s NAP using
MHAUS’ protocol for the treatment of MH. The researchers developed this tool using the
best evidence that was evaluated by an expert panel.

13

Essential Two: Organizational and Systems Leadership for Quality and Improvement and
Systems Thinking
This essential involves using a team approach to meet the goals of this project. An
expert panel was created, and these members evaluated the OSCE before it was presented
to USM’s NAP for acceptance.
Essential Three: Clinical Scholarship and Analytical Methods for Evidenced-Based
Practice
This essential requires applying current evidenced-based research to meet the
aims of this project. Literature was reviewed, and best practice guidelines were used to
create the OSCE.
DNP Essentials VI- Interprofessional Collaboration for Improving Patient and
Population Health Outcomes
The panel of experts is composed of members from various areas such as faculty
members from USM, clinical nurse anesthetists with a special interest in MH, and a nurse
practitioner instructor who has written and implemented OSCE. The panel evaluated the
OSCE and gave feedback for adjustments and revisions.
Specific Aims
The purpose of this doctoral project is to develop an OSCE to potentially improve
student competence and patient outcomes related to the treatment of MH. The specific
aim is to assess students’ knowledge and application of skills using MHAUS’s MH
protocol. By using a structured method, the goal is to evaluate students fairly with limited
bias. The short-term goal is to increase student OSCE participation at USM enabling
students to increase their knowledge base on malignant hyperthermia. The protocol
14

implementation will promote the problem-solving skills necessary for the clinical setting.
Post-implementation of the protocol will result in an increase in skill efficacy on a
standardized scale among SRNAs developed on the OSCE. The overall goal is to
improve patient safety in the clinical setting.
Summary
Nurse anesthesia students can benefit from OSCE use. This tool can be used to
assess knowledge and skills in a low-stress environment. Students can focus on the
application of learned knowledge from the didactic setting and can hone skills not
traditionally used in the clinical setting. Additionally, students can practice scenarios that
are high impact with low occurrences such as malignant hyperthermia pre-evaluation,
identification, and management in a setting that does not harm actual patients. By
practicing scenarios, this can lead to a decrease in stress levels, an increase in confidence,
and performance when exposed to scenarios in the clinical setting thus, optimizing the
student’s clinical learning experience while enhancing patient safety.
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CHAPTER II – METHODS
Introduction
Malignant hyperthermia (MH) is a low-frequency, high-impact event that many
student registered nurse anesthetists (SRNA) may be unprepared to manage due to
limited exposure in clinical practice (Hackl et al., 1990). Lack of preparation for dealing
with such low frequency, high impact events can lead to unfortunate adverse events
resulting in death (Hackl et al., 1990). Additionally, lack of student preparation can lead
to poor patient outcomes and adverse effects (Ward & Barratt, 2005). Thus, to aid in
preventing adverse student and patient outcomes, an OSCE was developed based on peerreviewed, evidenced-based literature published by MHAUS. The approved OSCE was
presented to the administration of USM’s NAP, for consideration of use in the nurse
anesthesia program.
Context
Transitioning from student to professional can often be a frightening and stressful
matter. Going from reading about an intervention to implementation of interventions are
two very different things requiring different skill sets. Students must be prepared to make
this transition. Malignant hyperthermia is a big subject in anesthesia. As mentioned
before, the incidence of MH reactions ranges from 1:10,000 to 1: 250,000 anesthetics
(Rosenberg et al., 2015). However, the prevalence of the genetic abnormalities may be as
great as one in 400 individuals (Rosenberg et al., 2015). Studies revealing 12 million
hospital discharges in the state of New York demonstrated the prevalence of MH to be
one in 100,000 surgical procedures, although the type of anesthetic was not indicated,
arises the need for competent care for patients who experience MH (Rosenburg et al.,
16

2015). Students need to be proficient and prepared to handle situations such as this when
they arise with confidence and accuracy. As a result, the development of an OSCE on
malignant hyperthermia was developed for use of USM NAP students. Achieving good
health outcomes, whether for individuals or populations, is the fundamental purpose of
healthcare (Murphy, 2012). Students must be adequately prepped before conducting an
OSCE. Preparation involves explaining the design and purpose of the OSCE, grading
rubric, rules, identifying the students’ roles, orienting students to the setting, equipment,
workstations, and material (Smrekar et al., 2017).
The location of the OSCE was implemented at the USM NAP student simulation
lab. The facility location is USM, a public state university. The population required to
complete the OSCE is one faculty member per four SRNAs. In summary, this equals five
groups of four for any given cohort, for a total of twenty students. The setting simulates a
real-life operating room scenario influencing the effectiveness of the simulation.
The development of an OSCE on malignant hyperthermia for SRNAs is important
to USM. USM currently does not have any practices that would affect our project. The
need for a current OSCE template was verified by faculty and staff at USM. According to
NAP Assistant Program Coordinator Dr. Mary Jane Collins, USM is changing the
program to include OSCE assessment with a request for collection of data and
development of OSCE on current content. The NAP faculty is very supportive of this
project and have the infrastructure to support OSCE use and development, resource
availability for faculty and either static or standardized patients, and workforce focused
on improvement.
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Interventions

This project received approval from the USM Institutional Review Board
(Protocol # IRB-20-50). Next included the creation of an MH OSCE, formation of a
panel of experts, questionnaire dissemination, and data collection. The following
interventions are detailed below.

1. Obtain Institutional Review Board (IRB) approval from The University of
Southern Mississippi (USM).
2.

Obtain approval from The University of Southern Mississippi Nurse
Anesthesia Program and identify a collaborating faculty member.

3.

Develop an Objective Structured Clinical Examination (OSCE).

4. Develop an expert panel questionnaire based on the quality of the objective
structured clinical examination developed using the MHAUS protocol
(MHAUS, n.d). This is a pilot study; as a result, no testing on validity and
reliability required.
5.

Form a panel of experts consisting of four faculty members from The
University of Southern Mississippi, as they are currently in charge of the
testing practices for this topic. The panel of experts was invited via email.

6. Present a demonstration of Malignant Hyperthermia Objective Structured
Clinical Examination via email to the panel of experts along with expert panel
questionnaire.
7. Collect and evaluate expert’s confidence and recommendations of the
objective structured clinical examination implementation via the anonymous
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survey link. The anonymous surveys were sent using Qualtrics© and scanned
into a password-protected computer’s electronic database for safe record
keeping.
8. Feedback from the panel of experts’ questionnaire will be recorded into a
table for analysis. Adjustments to the objective structured clinical examination
will be made if needed and supported by peer review evidenced-based
literature.
9.

The Malignant Hyperthermia objective structured clinical examination will
be presented to the administration and faculty of the USM Nurse Anesthesia
Program for consideration for adding to the current curriculum.

10. DNP project will be disseminated at USM Scholarship Day.
11. Electronic data will be destroyed by deleting files and emptying trash files on
password-protected computers.
Study of Interventions and Measures
Data will be gathered by a questionnaire emailed through Qualtrics © to a
designated panel of experts. The purpose of the questionnaire is to critique the OSCE on
MH. The OSCE was developed using current MHAUS best practice guidelines for
Malignant Hyperthermia. This OSCE contains content that assesses the baseline of
knowledge and skill set of each individual before completing the OSCE, refer to
Appendix C. The scenario contains the exact objectives and goals of the OSCE. This
involves explaining the design and purpose of the OSCE, grading rubric, rules,
identifying the students’ roles, orienting students to the setting, equipment, workstations,
and material (Smrekar et al., 2017).
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Recommendations were implemented based on questionnaire feedback and
approval from the committee chair. The goal is to ascertain the usability of the OSCE
while the expected outcome of the data collected will be role identification and anesthetic
management in an MH crisis. This information will be very valuable in determining the
value of the implementation of an OSCE. The questionnaire is listed in Appendix D. The
questions are asked to allow input from experts so adjustments can be made.
Analysis
Quantitative and qualitative data were collected via the evaluation tool, Appendix
D, from the panel of experts. The data were entered into a table, shown in Table 1. For
feedback questions, data were combined to create common themes. Data from the Likert
scale, ranging from strongly agree to strongly disagree, were recorded according to the
greater amount. No statistical analysis was done as the data was analyzed qualitatively.
This information was used to revise the presented OSCE. The OSCE shown in Appendix
C reflects feedback from the panel of experts.
Ethical Considerations
Current ethical situations to be considered is the timing of the implementation of
the OSCE. The timing of the implementation of the OSCE may be considered an ethical
dilemma for classes before the implementation who do not receive this same training.
Senior students who are approaching graduation may feel that OSCE implementation
would be beneficial to them in their current preparation for boards and clinical practice as
a professional. Unfortunately, this project cannot be taken back into the past, but we can
implement this standardized clinical examination for future classes to come. An
educational ethical consideration that could arise is 100% compliance in the
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implementation of the OSCE, which would be two levels of education for the students.
There are no foreseen conflicts of interest. To avoid ethical conflicts the project was
submitted to IRB for oversight. The benefits of implementation of the Malignant
Hyperthermia OSCE far outweigh the ethical dilemma and will be beneficial to students,
preceptors, and patients in the clinical setting.
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CHAPTER III - RESULTS
Introduction
There is a need for a structured method to assess clinical competency in nurse
anesthesia students especially for rare, emergent situations such as MH. An OSCE can be
used to uniformly assess skills and knowledge while limiting bias. The purpose of this
project was to provide an evidenced based objective structured clinical examination,
clinical scenario, and video demonstration to The University of Sothern Mississippi
Nurse Anesthesia Program for identification and anesthetic management of malignant
hyperthermia according to MHAUS’ MH protocol (MHAUS, n.d.).
Steps of the Intervention
Following the project proposal, approval was granted from the DNP chair and
committee. Upon approval, an OSCE template was created based on best practiced
evidence supported by MHAUS. The template includes outcomes, objectives, a case
scenario, grading rubric and debriefing form. Further, a demonstration video, based on
the written protocol, was conducted in USM’s simulation lab. There were four
participants. The video demonstrated the implementation of steps in managing an MH
crisis and highlights critical parts of the treatment process. The purpose of the video is to
give students a guide and visual expectations of how anesthetic management should be
conducted. The OSCE, demonstration video, clinical scenario, rubric, and debriefing
form were included in the IRB application. After IRB approval, as cited in Appendix E, a
panel of experts was formed. This panel consists of three NAP faculty, who teach
anesthetic management of MH, and an advanced nursing instructor, who routinely
develops and manages OSCE evaluations. Moreover, an expert panel questionnaire was
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developed. Questions were designed to ascertain the quality of the objective structured
clinical examination.
The process of data collection included informed consent, a questionnaire, video
demonstration, and report of findings document that was sent to the panel of experts
using Qualtrics©, an anonymous survey platform, to determine the quality of the
evidenced-based OSCE. Data were collected anonymously. Summarized, the following
questions were asked: (1) if the participants consented to the study (2) if the learning
objectives were clear, (3) if the scenario provides a realistic model of managing
malignant hyperthermia, (4) if the tool was appropriate for doctoral-level work, (5) if the
OSCE rubric reciprocates guidelines recommended by MHAUS, (5) if the
implementation of the OSCE will be beneficial to SRNAs learning how to manage MH
(6) and a text entry for additional feedback.
Feedback from the panel of experts’ questionnaire was recorded into a table for
analysis, refer to Figure 1 and Table 1. Seventy-five percent of the panel strongly agreed
that the OSCE met the learning objective while 25% agreed. Further, 100% of the panel
concluded that the OSCE demonstrated an appropriate level of doctoral work and
followed MHAUS recommendations. Additional qualitative feedback in regard to the
demonstration video supported that it was a great presentation, but the participants should
speak louder and communicate pertinent information. For example, the SRNA needs to
tell the surgeon to cancel the case. Further, in the demonstration video participants should
have worn gloves and the provider should have used an Ambu bag to administer 100%
oxygen.
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Based on feedback, comments, and approval from the DNP chair three areas were
addressed in the demonstration video. The video was re-recorded, addressing the areas
stated above and in Table 1. All participants were instructed to wear gloves, an Ambu
bag was used instead of an anesthesia machine to administer 100% oxygen during
management, and SRNA was instructed to tell the surgeon to stop the surgery. The final
video was approved by the DNP chair and committee. Further, the OSCE, supporting
documentation, and the video was presented to the USM NAP program director for
consideration of adopting as a tool for the use of evaluating clinical anesthetic
management skills in malignant hyperthermia. Results will be disseminated at USM’s
scholarship day.
Implementation of this OSCE will be beneficial to
student registered nurse anesthetists learning how to
manage malignant hyperthermia.
The OSCE Rubric reciprocates guidelines
recommended by the Malignant Hyperthermia
Association of the United States (MHAUS).
The objective structured clinical examination shows
evidence of doctoral level work.
The scenario provides a realistic model of managing
malignant hyperthermia.

The learning objectives are clear.
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Figure 1. Results from Panel of Experts
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Table 1
Questionnaire Results from the Panel of Experts

The
objective
structured
clinical
examinatio
n shows
evidence of
doctorallevel work.

The OSCE
Rubric
reciprocates
guidelines
recommende
d by the
Malignant
Hyperthermi
a Association
of the United
States
(MHAUS).

Implementatio
n of this OSCE
will be
beneficial to
student
registered
nurse
anesthetists
learning how
to manage
malignant
hyperthermia.

Do you
consen
t to
this
study?

The
learning
objective
s are
clear.

The scenario
provides a
realistic
model of
managing
malignant
hyperthermia
.

Yes

Agree

Strongly agree

Strongly
agree

Strongly agree

Strongly agree

Yes

Strongly
agree

Strongly agree

Strongly
agree

Strongly agree

Strongly agree

Yes

Strongly
agree

Strongly agree

Strongly
agree

Strongly agree

Strongly agree

Yes

Strongly
agree

Strongly agree

Strongly
agree

Strongly agree

Strongly agree
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Table 2
Panel of Experts Comments

Comments
Panel
Member 1

Great presentation. My advice would be to wear gloves. The
individual that is assisting the MSARF should speak clearly. Would it
be feasible to say steps/medications aloud to ensure safety?

Panel
Member 2

The written MH OSCE states for the provider to use 100%O2 per
Ambu bag. The video varies from this step. The video needs to be
altered to reflect compliance with this step.

Panel
Member 3

A couple of comments: Communicate with the surgeon and cancel the
case. Also start New extra IV start IV fluid and insertion of foley
catheter for measuring UOP and Rhabdomyolysis. Great job!!

Panel
Member 4

This was very well done and pertinent to the care we need to provide
our patients. Good job.
Outcomes

The purpose of the evaluation process was to critique the OSCE, gain feedback,
and implement recommendations to improve the tool. The goal is to ascertain the
usability of the OSCE while the expected outcomes of the data collected will be an
increase in confidence, competence, and role identification in an MH Crisis in nurse
anesthesia students. Overall, results support that this OSCE would serve as a valuable
asset to uniformly assess students’ clinical performance through simulation training if
incorporated by the program. Based on the results, utilization of the OSCE will serve as a
standardized method to grade and train SRNAs on the identification and anesthetic
management of the MH crisis.
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Limitations
Limitations include that there was a small sample size of evaluators serving on the
panel of experts. More participants could have yielded more recommendations and made
the results more generalizable. The panel of experts that were selected all had knowledge
of MH, clinical skill evaluation, and experience of OSCEs to provide rich data and
feedback. The panel selected were chosen because of their ability to ensure quality
feedback on the OSCE. Another limitation of the study is the limited number of questions
in the survey tool. These questions addressed the overall general evaluation of the tool.
Questions could have been more specific and targeted to sections of the OSCE,
supporting documentation, and video demonstration. However, the number of questions
was limited to decrease the interaction time and the number of required interactions to
decrease the inconvenience of the participants. Delivering the study with more detailed
questions in the future could allow the study of more in-depth feedback on improvements
for the OSCE.
Conclusion
Evidenced-based practice is a combination of research evidence, clinical
expertise, and patient expectations (Wallen et al., 2010). The proposed OSCE addresses
all three aspects required of evidenced-based practice. The OSCE, supporting
documentation, and video demonstration are useful works because they can serve as a
valuable learning tool for identifying and anesthetically managing an MH crisis.
Sustainability of the study and recommendations for future research would be to conduct
the OSCE on second year nurse anesthesia students before entering clinical. Students
should be presented with the video demonstration, report of findings handout, and OSCE
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template and should be expected to conduct the scenario without guidance. The OSCE
should be recorded in USM’s simulation lab. Afterward, a debriefing session should be
held with the students and the instructor. The need for future research would be to
examine the implementation of the created MH OSCE. Another aspect that could be
explored is student perception of the OSCE and the effectiveness of its implementation,
and even preceptors’ perception. Future research would provide feedback on the
effectiveness of the OSCE and adjustment can be made as needed based on results. The
potential of the use of OSCE implementation could be utilized in other schools if clinical
settings view a strong clinical foundation from students who utilize OSCE as a
suggestion to other nurse anesthesia programs. Because information can be standardized
for testing, ensuring students receive the same information rendered by evidenced-based
practice, OSCE implementation can be the future of testing and examination for clinical
practice settings for nurse anesthesia students.
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CHAPTER IV – DISCUSSION
Summary
The goal of this doctoral project was to provide a uniform clinical evaluation
using an evidenced-based OSCE, demonstration video, debriefing form, and rubric for
the identification and management of malignant hyperthermia. This OSCE and
supporting documents were presented and evaluated by a panel of experts. Data was
recorded and recommendations were implemented based off feedback from the panel.
Results from the survey, completed by the panel of experts, supports the OSCE
conveying it meets learning objectives and displays doctoral-level work. Additionally, the
related MH simulation scenario applies to identify and anesthetically managing the reallife MH crisis. The OSCE reciprocates guidelines recommended by MHAUS and can be
compared for reflection as evidenced-based practice guidelines. As a result, the MH
OSCE created can be used as an asset to uniformly evaluate clinical simulation for nurse
anesthesia students.
The strengths of this project include the OSCE is evidenced based using
MHAUS’ MH protocol. The MH OSCE is standardized and provides a hard copy of
anesthetic management instruction, clinical scenario, rubric, video demonstration, and
debriefing form to the student allowing the student the opportunity to study the material
before testing. Additionally, the recorded video demonstration included realistic features
and responses to interventions and serves as a reference tool for the students, professors,
and laboratory personnel. Thus, video demonstration offers a different learning modality
than the conventional method. Further, the OSCE is designed to be completed utilizing
teams that assess if students can successfully demonstrate leadership during crisis,
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identify roles, and communicate effectively among one another as well as with others.
The OSCE has the potential to provide the student nurse anesthetist the opportunity to
exercise collaboration through effective communications and team building. Lastly, this
tool has the potential to reduce the bias of the evaluator, because it is uniform. Students
can have more confidence in performing skills because it is known what is expected and
how they will be evaluated.
Interpretation
The link of the intervention, the OSCE, and the outcome is presenting as
beneficial to anesthesia students and instructors. There are no other studies on utilizing
OSCEs for MH management. The impact of this study for SRNAs and graduate-level
nursing instructors is that the OSCE provides a baseline, evidenced-based guideline to
assist the students with high stressful low impact clinical scenarios such as MH. The
outcomes lined up with our predicted outcomes. The prediction is the OSCE would yield
to be beneficial to SRNAs enrolled in nurse anesthesia schools who deal with MH in the
clinical setting. The expert feedback supported the predicted outcomes. Because MHAUS
was utilized for the development of the OSCE, the experts supported the development of
the OSCE. There were no cost and strategic tradeoffs in this study.
Conclusion
In summary, MH OSCE implementation can be useful to USM’s NAP students.
Utilization can facilitate learning as well us reduce bias. The NAP faculty are very
supportive of this project and have the infrastructure to support OSCE use and
development. Additionally, resources are available for both students and faculty. Thus,
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the MH OSCE can be used as an asset to uniformly evaluate clinical simulation for nurse
anesthesia students.
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APPENDIX A – DNP Essentials
DNP Essentials
DNP Essential I- Scientific Underpinnings
for Practice
DNP Essential II- Organizational and
Systems Leadership for Quality and
Improvement and Systems Thinking
DNP Essential III- Clinical Scholarship
and Analytical Methods for Evidenced
Based Practice
DNP Essentials IV- Information Systems
or Technology and Patient Care
Technology for Improvement and
Transformation of Health Care.
DNP Essentials VI- Interprofessional
Collaboration for Improving Patient and
Population Health Outcomes

How the Essential is Completed
Review relevant evidence on the topic.
Communicate with stakeholders and
combine best practice guidelines to
promote a different educational tool to
enhance patient care.
Combine best practices and methods to
create an alternative educational tool.
Utilize patient simulation lab and
monitoring equipment to conduct the
OSCE.
Collaborate with stakeholders from other
disciplines and healthcare facilities to
critique the OSCE template.
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APPENDIX B Invitation to the Panel of Experts
We are conducting research on developing an objective structured clinical
examination (OSCE) related to the treatment protocol of Malignant Hyperthermia (MH).
We are inviting you to participate because you are considered an expert in either the
academic or clinical area of nurse anesthesia.
Participation in this project includes reviewing the attached OSCE for the MH
proposal and accompanying video. Following the review, we ask that you complete a
brief questionnaire about the appropriateness of the OSCE for MH. The estimated time to
complete is less than an hour. Participation is voluntary and anonymous. There will be no
repercussions for non-participation and no identifying information will be asked or used.
If you have any questions, please contact us using the information provided below.
Thanks in advance for your time and cooperation!
Ednita Fountain (ednita.street@usm.edu)
Faith Sherman (faith.sherman@usm.edu)
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APPENDIX C Malignant Hyperthermia OSCE Template
Malignant Hyperthermia OBJECTIVE STRUCTURED CLINICAL EXAM
LEARNER OUTCOMES: Students will be able to:
1. Properly use operating room equipment and medications during a malignant
hyperthermia crisis
2. Be able to identify the signs and symptoms of malignant hyperthermia.
3. Identify safe and unsafe anesthetics inpatient population with MH history.
4. Understand roles in malignant hyperthermia crisis.
5. Properly identify or demonstrate the proper dosages and administration of
Dantrolene and/or Raynodex.
6. Properly manage signs symptoms associated with malignant hyperthermia crisis
DOMAINS:
Formative Evaluation- Feedback
Clinical Skill
Critical Thinking
PURPOSE: The purpose of the OSCE is to assess the identification and management of
a malignant hyperthermia crisis
LEARNER OBJECTIVES:
1. Identify four major components of MH event as outlined by MHAUS
2. Demonstrate understanding of pathophysiology and clinical application of treating
malignant hyperthermia and symptom management.
3. Appropriately identifies signs and symptoms of malignant hyperthermia, with
appropriate treatment to manage symptoms.
4. Appropriately identify and calculate all emergency drugs utilized during crisis
management.
INDIVIDUAL OR GROUP OSCE: Group
REQUIRED READING and ASSOCIATED LECTURES:
Stoelting, R. K., Hines, R. L., & Marschall, K. E. (2012). Stoelting's anesthesia
and co-existing disease. Saunders/Elsevier.
Malignant Hyperthermia Association of the United States. (2019). Managing a
crisis. Retrieved from: https://www.mhaus.org/healthcareprofessionals/managing-a-crisis/
REQUIRED VIDEO: Malignant Hyperthermia Demonstration Video
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REQUIRED PARTICIPANTS: Four students and an examiner
VENUE: University of Southern Mississippi’s School of Nursing Simulation Lab
STUDENT LEVEL OF OSCE: Semester 3-4, (Circle one)
TIME ALLOTTED: 15 minutes
SEQUENTIAL PRACTICE & TESTING: The OSCE is an evaluation and requires no
further testing.
RECOMMENDED PRACTICE before EXAMINATION: 60 minutes
CONTENT OUTLINE
CONTEXT:
You are assigned to identify, manage, and treat a malignant hyperthermia case.
Mr. Stethoscope, a 22-year-old male, is scheduled for laparoscopic
cholecystectomy. He is 70 kg, with no known allergies. Mr. Stethoscope was adopted
and unaware of his family history. He has never had any surgeries in the past.
Preoperatively his vital signs are a blood pressure of 116/72 mmHg, Heart Rate 67 bpm,
Respiration Rate 16, oxygen saturation 100% on room air. You induce the patient with
Versed 2mg, Fentanyl 100 mcg, Lidocaine 70 mg, Zemuron 5 mg (defasciculating dose),
Propofol 100mg, and Succinylcholine 100 mg. Intubation goes very well as evidenced
by bilateral chest breath sounds, chest rise, and end-tidal carbon dioxide (ETCO2) of 36.
Sevoflurane is initiated and increased to 1 minimum alveolar concentration (MAC).
Suddenly the patient ETCO2 begins to elevate and is now 74. Additionally, the heart rate
is now 140 bpm, and the body temperature is 104 degrees Fahrenheit. The patient is
developing signs and symptoms of malignant hyperthermia. Arterial blood gas and point
of care electrolytes are obtained results include: Ph: 7.04, ETCO2: 78, bicarbonate: 17,
potassium 6, calcium. 6.0 How will you manage this scenario?
EQUIPMENT& SUPPLIES:
• Anesthesia Machine with Circuit
• Simulation man
• Intravenous tubing
• (Simulation) Dantrolene
• Ambu Bag
• Monitors: 5 lead electrocardiogram, pulse oximeter, blood pressure
• Syringes for induction and treatment medications
• Endotracheal tube, tape, Laryngoscope
• Operating room table
• Drug Cart
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•
•

MH Cart
Phone

SITE SELECTION: USM’s NAP simulation lab
TASK STATEMENT:
The purpose of this OSCE is to identify signs and symptoms and demonstrate proper
management of malignant hyperthermia.
PROCESS
1. Identify that the patient has malignant hyperthermia
2. Turn off all anesthetic agents and disconnect the patient from the circuit.
3. Administer 100 % oxygen and hyperventilate with an Ambu bag.
4. Notify the surgeon of the condition and ask to terminate surgery.
5. Call for MH Cart, Call for help, different Anesthesia Machine, and MHAUS
Hotline: 1-800 -644-9737.
6. Assign roles:
a. Student 1: Mix dantrolene/ Runner
b. Student 2: Airway management
c. Student 3: Administer rescue drugs as needed
d. Student 4: Runner/ Cardiopulmonary resuscitation as needed
7. Administer Dantrolene 2.5 mg/kg as quickly as possible. Continue to give
dantrolene until all signs of MH have resolved.
8. Administer cold intravenous fluids - use normal saline, not ringer's lactate, and
place ice at axillary or groin.
9. Obtain arterial blood gas, electrolytes, and glucose. Treat as needed.
10. Once stable, transfer to ICU.
DEBRIEFING FORM:
1. What are the primary concerns in this scenario?
2. What could have been done differently to ensure better outcomes for the patients?
3. How did the group work as a team?
4. What interventions were done and were they appropriate?
RUBRIC FOR MALIGNANT HYPERTHERMIA CRISIS AND MANAGEMENT
TASKS
Prepares and selects appropriate
equipment
Notify surgeon to halt the procedure:
Discontinue volatile agents and
succinylcholine.

PASS FAIL COMMENTS
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Administer 100% Oxygen with Ambu
and mask.

Call for help and assign roles. Call
the MHAUS hotline.

Call for malignant hyperthermia cart.
Reconstitute and give IV dantrolene
2.5 mg/kg rapidly. Repeat as
frequently as needed until the patient
responds with a decrease in ETCO2.
Administer 1-2 mEq/kg of sodium
bicarb.
Administer calcium chloride 10mg/kg
IV
Cool the patient if the core
temperature is >39°C using cooing
measures.
-

Cold saline
Apply ice to surface

Treat hyperkalemia.
-

Hyperventilation
Glucose 50ml 50% dextrose
Insulin 10 units IV
Calcium chloride 10mg/kg

Institute appropriate monitoring
including core temperature, urine
output with a bladder catheter, and
consider arterial and/or central venous
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monitoring if warranted by the clinical
severity of the patient.
Follow Heart rate, core temperature,
ETCO2, minute ventilation, blood
gases, potassium, creatinine clearance,
urine myoglobin, and coagulation
studies as warranted by the clinical
severity of the patient.
The OSCE by the student demonstrates foundational knowledge and correct use of the
ultrasound machine in obtaining IV access: (Circle one) PASS FAIL
Does the student need to repeat this OSCE at a later date to satisfy learning requirements?
(Circle one) YES NO Date to return for evaluation: ______________
EXAMINER: ____________________________ DATE: ______________________
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APPENDIX D –Evaluation Tool
Educating Student Registered Nurse Anesthetists (SRNAs) on Malignant Hyperthermia
using an Objective Structured Clinical Examination (OSCE) Format

Comments
Do you consent to this study?
Do the learning objectives clear?

The scenario provides a realistic
model of managing malignant
hyperthermia.

The objective structured
clinical examination shows evidence
of doctoral-level work.

The OSCE Rubric reciprocates
guidelines recommended by the
Malignant Hyperthermia
Association of the United States
(MHAUS).
Implementation of this OSCE will
be beneficial to student registered
nurse anesthetists learning how to
manage malignant hyperthermia.

Yes
No
Strongly agree
Agree
Somewhat agree
Neither agree nor disagree
Somewhat disagree
Disagree
Strongly Disagree
Strongly agree
Agree
Somewhat agree
Neither agree nor disagree
Somewhat disagree
Disagree
Strongly Disagree
Strongly agree
Agree
Somewhat agree
Neither agree nor disagree
Somewhat disagree
Disagree
Strongly Disagree
Strongly agree
Agree
Somewhat agree
Neither agree nor disagree
Somewhat disagree
Disagree
Strongly Disagree
Strongly agree
Agree
Somewhat agree
Neither agree nor disagree
Somewhat disagree
Disagree
Strongly Disagree

Provide any feedback or suggestions
to add to the OSCE.
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APPENDIX E IRB Approval
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APPENDIX F Standard Online Informed Consent
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APPENDIX G Report of Findings
Project Purpose
There is a need for a structured method to assess clinical competency in nurse
anesthesia students especially for rare, emergent situations such as MH. An objective
structured clinical examination (OSCE) is an evaluative tool designed to assess the
competence of given topic. It formally assesses skills and knowledge with limited bias
and standardizes grading. The purpose of this project is to provide an evidenced based
objective structured clinical examination to The University of Sothern Mississippi Nurse
Anesthesia Program for the Malignant Hyperthermia Association of the United States’
(MHAUS) MH protocol.
What is Malignant Hyperthermia?
Malignant hyperthermia (MH) is a pharmacogenetic disorder of skeletal muscle
that presents as a hypermetabolic response to potent volatile anesthetic gases such as
halothane, sevoflurane, desflurane, isoflurane, and the depolarizing muscle relaxant
succinylcholine, and rarely, in humans, to stressors such as vigorous exercise and heat
(Rosenberg et al., 2015).
The incidence of MH reactions ranges from 1:10,000 to 1: 250,000 anesthetics
(2015). However, the prevalence of the genetic abnormalities may be as great as one in
400 individuals (Rosenburg et al., 2015). The classic signs of MH include hyperthermia,
tachycardia, tachypnea, increased carbon dioxide production, increased oxygen
consumption, acidosis, hyperkalemia, muscle rigidity, and rhabdomyolysis, all related to
a hypermetabolic response (Rosenburg et al., 2015).
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What is an Objective Structured Clinical Examination?
Based on various descriptions of OSCE in the literature Khan et al. (2013)
proposed a consolidated definition:
An assessment tool based on the principles of objectivity and standardization, in
which candidates’ mover thorough a series of time-limited stations in a circuit for
the purposes of assessment of professional performance in a simulated
environment. At each trained station candidates are assessed and marked against
standardized scoring rubrics by trained assessors. (p. 1438)
Available Knowledge
•

OSCE usage can enable nursing students to increase the complexity of their
understanding and autonomy (Aronowitz et al., 2017).

•

OSCE usage has shown a positive impact educationally (Aronowitz et al., 2017).

•

A study by Bouriscot (2010) supported that OSCE usage drives learning by
creating a realistic recreation of scenarios.

•

Studies have shown OSCEs are more reliable and valid than traditional forms of
clinical assessments (Brosnan et al., 1979).

•

The simulated tasks allow the participant to progress from the “knows” level of
competence to the “shows” level on Miller’s pyramid which is the second-highest
level of competence (Miller, 1990).
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